Abstract Bone metastases is a well described event in the natural history of thyroid cancers and has the potential to severely impact the quality of life by causing pain, fractures and spinal cord compression. Follicular thyroid carcinomas have a greater propensity for distal metastasis than papillary and anaplastic thyroid carcinomas. The most common sites of skeletal metastasis among thyroid cancer patients are femur followed by humerus, pelvis, radius, and scapula. Clavicle metastasis at initial presentation is exceedingly rare. Although many studies have examined the various prognostic factors for patients with bony metastases from thyroid cancers, very few have actually evaluated the effects of surgical management. We present an unusual case of metastatic papillary carcinoma thyroid presenting with clavicle metastasis and review the role of surgical management of bone metastases. Clavicular resection as a part of the management of metastatic papillary carcinoma thyroid has, to the best of our knowledge never been reported before.
Introduction
Distant metastases, at initial diagnosis, are reported to occur in about 1-3 % of patients with well differentiated thyroid carcinomas and in about 7-23 % during the course of the disease process [1] . Bone has been reported to be the second most common site of distant metastasis after lung [2] , the most common skeletal sites being femur followed by humerus, pelvis, radius, and scapula. Clavicle metastasis at initial presentation is rare. Although many studies have examined the various prognostic factors for patients with bony metastases from thyroid cancers, very few have actually evaluated the effects of surgical management [2] . We recently got to treat an interesting case of clavicle metastasis in a 52-year-old male patient with papillary thyroid cancer and discuss this atypical skeletal event.
Case Report
A 52-year-old male patient, with no comorbidities was referred to our centre following an incisional biopsy for a swelling overlying the medial end of the right collar bone. His presenting features to the referring centre were a right lower neck swelling and a low back pain of 6 months duration. Clinical examination revealed a 7 cm horizontal scar overlying a 5x4cm tender bony swelling with an ill-defined soft tissue component, arising from the medial end of the right clavicle which was seen in contiguity with the right lobe of the thyroid gland. Examination of the neck further revealed a 4.5x4cm well circumscribed nodule in the left lobe of the thyroid gland, which was confirmed by reviewing the CT scan of the neck done at the referral centre ( Fig. 1a and b) . A review of the incisional biopsy slides and aspiration cytology was suggestive of a metastatic papillary carcinoma thyroid. A bone scan revealed an increased uptake in the right clavicle and D10 vertebra (Fig. 2) . The intensity of his back pain increased while on evaluation and was associated with lower limb weakness. The finding of an impending spinal cord compression at the D10 level in an MRI scan prompted an emergency spinal decompression surgery. A D9-D10 costo-tranversectomy and an excision of the associated para-spinal soft tissue component was done, the final histopathology of the same was also suggestive of a metastatic papillary carcinoma thyroid. He was subsequently taken up for thyroid surgery. The thyroidectomy scar was dropped down to merge with the prior incisional biopsy scar and an en bloc excision of the medial half of the right clavicle was done along with a total thyroidectomy and a central compartment neck dissection (Fig. 3d) . The final histopathology confirmed the presence of papillary carcinoma thyroid with extrathyroidal extension and metastatic involvement of the clavicle (Fig. 4) which was extending up to the inked margin. Adjuvant External beam radiation was given to the D10 vertebra. (30 Gray) A subsequent whole body Iodine-131 scan revealed minimal residual thyroid uptake along with uptakes in the dorsal vertebrae. The patient subsequently underwent I-131 ablation twice with 200 milli-curies of Radio Iodine. He is on follow up on thyroxin suppression for close to one and a half years following his initial surgery with a good quality of life and no functional disability.
Discussion
Bone metastases are commonly attributed to primary tumours arising from the prostate, breast, lung and kidney. Bone has been reported to be the second most common site of distant metastasis among patients with well differentiated thyroid cancers and its incidence ranges from 1 % to more than 40 % [3] . Follicular carcinomas show a greater propensity for distal metastasis (7-28 %) than papillary (1.4-7 %) and anaplastic thyroid carcinomas. Nonetheless, some studies have reported a higher relative incidence of papillary carcinoma giving rise to bone metastases [3] . Patients with bone metastasis from thyroid cancers generally have better survival (10-year survival rates ranging from 13 to 21 %) than some other primary carcinomas that more frequently metastasize to bone [4] .
The clavicle forms the anterior portion of the shoulder girdle and is considered to be embryologically unique as it is the first bone in the human body to ossify. However, from the oncological standpoint, the clavicle is a rare primary site for malignancy, metastatic involvement of the clavicle is even rarer (0-15 %) and precious little is known about its management [5] . A clinician evaluating a patient with pain around the clavicle will only rarely encounter a bony tumor, compared to the vast majority of complaints originating as a result of arthritis, ligamentous injuries and fractures. Clavicular lesions in patients older than 50 years should be considered as malignant unless proven otherwise [5] .
The pathogenesis of well differentiated thyroid cancers and its promulgation to bone has yet to be fully elucidated; the individual prognosis depends upon age at diagnosis of metastasis, tumour burden and the number of bony metastases. A great majority of the appendicular skeletal metastasis from thyroid cancers can be effectively managed by external beam radiation therapy or radioactive iodine ablations [4, 6] , however, some of the bony metastasis require surgical intervention due to the associated symptoms and fracture risk [4, 7] . Surgical intervention is usually recommended for isolated, solitary and accessible metastases [8] . In patients with multiple site involvement, the role of metastectomy is less well understood. There have been reports that have shown that removal of up to five bony metastases can be associated with improved survival and quality of life [6, 9, 10] . Apart from the above rationale, surgical resection of the clavicle was contemplated in our patient in view of the associated pain and more importantly its close proximity with the thyroid primary.
In conclusion, in the absence of firm management guidelines clinicians should use their judgment in choosing patients for surgical management of bony metastasis from thyroid cancers. 
